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(54) HEATING TREATMENT FOR SUBSTRATE 
(57) Abstract: 

PURPOSE: To make an apparatus small-sized by a 
method wherein, when a substrate to be treated 
is heat-treated by using heat of a heating plate 
at a second temperature after a heat treatment' 
at a first tenjperature, an interval between the 
heating plate and the substrate to be treated is 
changed and the substrate is set to the second 
treatment temperature, 

CONSTITUTION: A heating plate 2 is set in 
advance to a prescribed temperature; in a stage 
that pins 4 protrude on the heating plate 2, a 
semiconductor wafer 3 is placed on the pins 4. 
Then, the pins 4 are lowered; the wafer 3 is 
placed on proximity pins 20. A heating operation 
is executed for a prescribed time; a stepping 
motor 15 is driven; the pins 4 are raised; the 
wafer 3 is delivered from the pins 20 to the 
pins 4; a proximity gap is set to a prescribed 

value; a heating operation is executed for a prescribed time. When a treatment 
temperature is to be changed further, the pins 4 are moved up and down, and the 
proximity gap is changed and adjusted. Thereby, the treatment temperature of the 
semiconductor wafer 2 can be set to a desired temperature without changing a 
temperature of a heating plate 1. 
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* NOTICES * 

JPO and NCXPI are not: responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)3 

[Claim 1 ] So that a hot plate and a processed substrate may serve as the 1 st distance which is extent 
which does not contact directly So that the process which heat-treats said processed substrate in support 
of the pin top fixed on said hot plate, and said hot plate and said processed substrate may serve as the 
2nd distance estranged from said 1st distance The heating art of the substrate characterized by providing 
the process heat-treated in support of said processed substrate on said hot plate by the pin made movable 
in support of said processed substrate. 

[Claim 2] So that a hot plate and a processed substrate may serve as the 1st distance which is extent 
which does not contact directly The pin fixed on said hot plate heat-treated in support of said processed 
substrate, After heat-treating in' support of said processed substrate on the pin which possessed the pin 
which processed said processed substrate and was made movable, and was fixed on said hot plate, The 
heat treatment equipment of the substrate characterized by being constituted so that said hot plate and 
said processed substrate may serve as the 2nd distance estranged from said 1 st distance and it may heat- 
treat in support of said processed substrate on said hot plate by the pin made movable in support of said 
processed substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[Objects of the Invention] 
(Field of the Invention) 

This invention relates to the heating art and heat treatment equipment of a substrate. 
(Prior art) 

Generally, there are some processes of heating and processing a substrate, for example, a semi- 
conductor wafer, to predetermined temperature in the production process of a semiconductor device. 
For example, although the detailed circuit pattern of a semiconductor device is formed on substrates, 
such as a semi-conductor wafer, using a photolithography technique, it has the semi-conductor wafer 
which applied the photoresist, for example or a photoresist spreading postexposure, and the so-called 
baking process which heats the developed semi-conductor wafer to predetermined temperature also in 
the process of such photolithography. 

Heat-treatment of such a semi-conductor wafer is performed in many cases by the approach of laying on 
the hot platen called the former, for example, a hot plate etc., and heat-treating etc. 
Moreover, with high integration of a semiconductor device, a circuit pattern is made detailed and, for 
this reason, a high precision is coming to require it also from the heat-treatment temperature of the 
substrate in heat-treatment recently. On the other hand, a semi-conductor wafer tends to be diameter[ of 
macro stomia ]-ized. For this reason, as mentioned above, when a semi-conductor wafer is directly laid 
on a hot platen, it becomes difficult to absorb the heat of this hot platen, and for a semi-conductor wafer 
to produce space between curvature, and this semi-conductor wafer and hot platen by which it had been 
curved, and to maintain the temperature within a field of a semi-conductor wafer at homogeneity 
triggered by the unevenness of a contact condition. 

A semi-conductor wafer is laid on two or more pins prepared there so that it might be made to project 
for example, on a hot platen, and where predetermined spacing called a pro squeak tea gap etc. between 
a hot platen and a semi-conductor wafer is prepared, the method of heating a semi-conductor wafer to 
homogeneity with the radiant heat from a hot platen is also perf brmed. 

Furthermore, in order to set up heating temperature with high precision, the technique which is made to 
control spacing of a hot platen and a wafer and is set as processing temperature is indicated by JP,59- 
1 8167,A. After heat-treating at predetermined temperature, for example, 200 degrees C, in such heat- 
treatment, the thing for which heating temperature is changed gradually, such as heat-treating at 220 
more degrees C, may be required. 

However, since a hot platen which was generally mentioned above takes very long time amount for its 
temperature to be stable from relation, such as heat capacity, if it changes temperature, it cannot change 
temperature substantially. Then, two or more hot platens with which temperature differs are formed 
conventionally, and changing heat-treatment temperature gradually is performed by carrying out 
sequential conveyance of the semi-conductor wafer at these hot platens, 
(Object of the Invention) 

As mentioned above, when changing heat-treatment temperature gradually, it is heat-treating by 
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conveying a substrate one by one conventionally to the hot platen with which two or more temperature 
differs. 

However, in such a heating art of the conventional substrate, in order to require two or more hot platens, 
the equipment for heat-treatment is enlarged. Moreover, a substrate is cooled during conveyance and 
heat-treatment temperature becomes incorrectness. Since a conveyance process increased, there was a 
problem of a throughput falling. 

This invention coped with this conventional situation, was made, faces heating a substrate and tends to 
offer the heating art and heat treatment equipment of a substrate which can be miniaturized. 
[Elements of the Invention] 
(The means for solving a technical problem) 

Namely, this invention so that a hot plate and a processed substrate may serve as the 1 st distance which 
is extent which does not contact directly Process which heat-treats said processed substrate in support of 
the pin top fixed on said hot plate So that said hot plate and said processed substrate may serve as the 
2nd distance estranged from said 1st distance Process heat-treated in support of said processed substrate 
on said hot plate by the pin made movable in support of said processed substrate It is characterized by 
providing. 

Moreover, invention of claim 2 so that a hotplate and a processed substrate may serve as the 1st 
distance which is extent which does not contact directly Hie pin fixed on said hot plate heat-treated in 
support of said processed substrate, The pin which processed said processed substrate and was made 
movable is provided After heat-treating in support of said processed substrate on the pin fixed on said 
hot plate. It is characterized by being constituted so that it may heat-treat in support of said processed 
substrate on said hot plate by the pin made movable in support of said processed substrate so that said 
hot plate and said processed substrate may serve as the 2nd distance estranged from said 1st distance. 
(Operation) 

It lays at a processed substrate on two or more pins prepared so that it might project, for example in the 
hot-platen upper part, and spacing of a hot platen and a processed substrate is changed and a processed 
substrate is made to set it as processing temperature by making it go up and down the above-mentioned 
pin and a hot platen relatively in the heating art and heat treatment equipment of a substrate of this 
invention. 

Therefore, it is not necessary to carry out sequential conveyance of the processed substrate at these hot 
platens, without requiring two or more hot platens. Even if it furthermore does not change the 
temperature of a hot platen, heating of the period which asks for a processed substrate, and the 
temperature for which it asks can be performed. For this reason, the mimaturization of the equipment for 
heat-treatment can be attained. 
(Example) 

Hereafter, one example which applied this invention approach to wafer heating is explained with 
reference to a drawing. 

As shown in Figs. I and 2 , the hot platen 1 of a heat treatment equipment is formed in disc-like almost 
more greatly than a processed substrate, for example, a semi-conductor wafer diameter, and it is 
prepared in the interior, the heating device, for example, the resistance heating heater film-like heating 
element etc., etc. which is not illustrated. 

Moreover, plurality 2, for example, three bores, is formed in this hot platen 1, and the pin 4 for 
supporting a substrate 3, for example, a semi-conductor wafer, in the hot-platen 1 upper part so that a 
hot platen 1 may be penetrated, respectively is formed in these bores 2. These pins 4 consist of low-fever 
conductivity ingredients, for example, the ceramics etc., so that the heat of the semi-conductor wafer 3 
and a hot platen 1 may be hard propagation. And these pins 4 are supported by the roller base 6 
established in the lower part of a hot platen 1 through the support shaft 5 so that accommodation of the 
protrusion height on a hot platen 1 might be enabled according to **** etc. 

On the above-mentioned roller base 6, the lower limit of plurality 7, for example, three support shafts, is 
being fixed. The pin base 9 is being fixed to the base 8 so that it may be located in the roller base 6 
upper part on the other hand. And the upper limit section of the above-mentioned support shaft 7 is 
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supported by the pin base 9 free [ vertical movement ] by the coil spring 10 and bearing 1 1 , 
Moreover, the pulley 13 to which the cam plate 12 was fixed is formed in the above-mentioned pin base 
9. It connects with the pulley 1 6 prepared in the step motor 1 5 through the timing belt 14, and this pulley 
13 is constituted by the step motor 15 possible [ a drive ]. 

In addition, as shown in pi g. 2 , the tension roller 17 is formed so that extrusion of this timing belt 14 
may be carried out, telescopic motion by heat expansion of a timing belt 14 etc. is absorbed, and it is 
constituted so that a motion of a step motor IS may be certainly transmitted to a pulley 13. 
On the other hand, on the roller base 6, the roller 1 8 is formed corresponding to the cam plate 12 formed 
in the above-mentioned pin base 9. This roller 1 8 is constituted by the elastic force of a coil spring 10 
mentioned above so that the cam plate 12 may be pressed. And if a pulley 16 and the cam plate 12 are 
rotated with a step motor 15, it is constituted so that a roller 1 8 may move up and down along the 
inferior surface of tongue made into the inclined plane of the cam plate 12 and three pins 4 supported by 
this at the roller base 6 and this roller base 6 may move up and down. 

la addition, a pin 4 is chosen according to the variability region for which supports a wafer by at least 
three, and projects on a hot platen 1, and height asks, for example, it is constituted so that it can be set as 
arbitration in 0.00-2.00mm. Moreover, at the time of carrying in and taking out of the semi-conductor 
wafer 3, the hot platen 1 is relatively constituted free [ vertical movement ] to the base 8 and the pin base 
9, the drive, for example, the air cylinder, which is not illustrated, moves a hot platen 1 up and down, 
makes the about several cm pin 4 project on a hot platen 1, and it is constituted so that the opening 
which can insert the conveyance aim for conveying the semi-conductor wafer 3 etc. may be prepared. 
Furthermore, the refrigerant passage 19 is formed in the above-mentioned pin base 9 as a cooler style. 
And by making this refrigerant passage 19 circulate through a refrigerant, for example, cooling water, it 
is constituted so that it may prevent that cool the device for moving up and down the pin base 9 and the: 
pin 4 mentioned above etc., and reduce the effect of the heat from a hot platen 1, for example, an error 
arises in the height of a pin 4 by thermal expansion. 

Moreover, the plurality 20, for example, six pro squeak tea pins, which had the height other than die 
above-mentioned pin 4 fixed is formed in the hot platen 1 mentioned above. And the hot-platen 1 grade 
constituted in this way is prepared in a case 21 , and the heat insulator 22 grade is prepared in the upper 
part of a hot platen 1 . 

In this example, heat-treatment of a substrate 3, for example, a semi-conductor wafer, is performed as 
follows using the heat treatment equipment of the above-mentioned configuration, for example. 
That is, the hot plate 2 is beforehand set as predetermined temperature, it is in the condition of having 
made the pin 4 projecting on a hot plate 2, for example, the semi-conductor wafer 3 is laid on this pin 4 
by a transport device etc. 

Next, a pin 4 is dropped and the semi-conductor wafer 3 is laid on the pro squeak tea pin 20. In addition, 
the pro squeak tea pin 20 is beforehand set up so that spacing (pro squeak tea gap) of a hot platen 1 and 
the semi-conductor wafer 5 may become a predetermined about value, for example, 0.01 -0.1 0mm. 
In this condition, predetermined time, for example, after heating for 5 to 10 seconds, a step motor 1 5 is 
driven, a pin 4 is raised, the semi-conductor wafer 3 is delivered on a pin 4 from on the pro squeak tea 
pin 20, a pro squeak tea gap is set as a predetermined value, and predetermined time heat-treatment is 
performed. And when changing processing temperature further, even if it does not change the 
temperature of a hot platen 1 by moving a pin 4 up and down with a step motor 15, and carrying out 
change adjustment of the pro squeak tea gap, it can be set as the temperature which asks for the 
processing temperature of the semi-conductor wafer 2, 

In addition, it asks for the relation of the temperature of the temperature of a hot platen 1, a pro squeak 
tea gap, and the semi-conductor wafer 3 by experiment etc. beforehand, and it needs to set up the 
temperature of a hot platen 1 , and the value of a pro squeak tea gap by this. 

Without changing the temperature of a hot platen 1 according to the heating art of the substrate of this 
invention, as explained above, the temperature of the semi-conductor wafer 3 can be changed and can be 
processed. Therefore, since it is not necessary to convey the semi-conductor wafer 3 and and two or 
more hot-platen 1 grades are not needed, either, in order to change processing temperature, while being 
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able to aim at miniaturization of equipment, and improvement in a throughput, heat-treatment stabilized 
at exact temperature can be carried out 

Moreover, as for the device for adjusting the height of a pin 4 etc., it is needless to say that you may 
constitute how. 

Furthermore, although the above-mentioned example explained the example which adjusts vertical 
movement of a wafer in the range set up beforehand, if the sensor which measures the temperature of a 
wafer is formed, an accommodation signal is outputted with a microcomputer so that this sensor output 
may become the temperature set up beforehand, and the vertical direction location of a wafer is adjusted, 
a still highly precise temperature control will become possible. Such two or more temperature setup is 
applicable to the process which carries out spin coating of the resist, the baking process after resist 
spreading, the spin development process after exposure, etc. 
[Effect of tbe Invention] 

As explained above, according to the heating art and heat treatment equipment of a substrate of this 
invention, the equipment for heat-treatment can be miniaturized. 



[Translation done.] 
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* NOTICES * 

JFO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

figs, I and 2. are block diagrams of the heat treatment equipment for explaining the heating art of the 
substrate of one example of tins invention. 

1 .... a hot platen and 2 a bore and 3 a semi-conductor wafer and 4 a pin and 5 .. a support shaft and 
6 .. the roller base and 7 a support shaft and 8 the base and 9 — — the pin base and 10 — - a coil 
spring and 11 — -bearing and 12 ..~ a cam plate, and 13 and 16 --..apulley and 14 — atimingbelt 
and 15 — a step motor and 17 -- .. a tension roller and 18 — .. - a roller and 19 — — refrigerant 
passage and 20 — .. - a pro squeak tea pin and 21 — .. — a case and 22 -- — a heat insulator. 

[Translation done.] 
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